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AB Great achievements have been made in the technology for plant 

gene isolation. This paper will review the new 

developments of strategies and approaches for the plant 

disease resistance- related gene isolation. 

The common and different aspects among these techniques and their 
advantages and defects, as well as their applications and prospects- in 
plant are discussed. 
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AB This review comments on recent advances in research of 

disease resistance genes (R Genes} in defence system of 

plants. The R genes cloned up to date are summarized and 

classified roughly into four classes listed in the Table 1. The location 
and the founction of the R proteins, i. e., the expressed products of 
different R genes in the cells are reviewed. In addition, the polymophism 
of coding region of R genes, the different fashions of R gene 
arrangement on the chromosomes, and the evolution and origin of R genes 
are discussed. 
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AB Plants have developed efficient mechanisms to avoid infection or to mount 
responses that render them resistant upon attack by a pathogen. One of 
the best-studied defence mechanisms is based on gene~for- 
gene resistance through which plants, harbouring 
specific resistance (R) genes, specifically recognise pathogens 
carrying matching avirulence (Avr) genes. Here a review of the 
R genes that have been cloned is given. Although in most cases 
it is not clear how R gene encoded proteins initiate pathways 
leading to disease resistance, we will show that there 
are clear parallels with disease prevention in animal systems. 
Furthermore, some evolutionary mechanisms acting on R genes to create 
novel recognitional specificities will be discussed. 
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AU Tai, T.; Dahlbeck, D.; Gassmann, W.; Chesnokova, O.; Whalen, M.; Clark, 

E.; Mudgett, M. B.; Staskawicz, B. 
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LA English 

AB The review summarizes recent work conducted by authors related 
to the gene avrBs2 of Xanthomonas campestris vesicatoria (Xcv) , 
and the Bs2 disease resistance gene from 

Capsicum annuum (pepper) . The authors have recently developed a transient 

Agrobacterium-mediated expression system for AvrBs2 in pepper. Using this 
system they have shown that expression of avrBs2 gene driven 
from a CaMV 35S promoter specifically results in the production of a 
hypertensive cell necrosis in leaf cells containing the Bs2 gene. 
This data together with Agrobacterium expression data strongly indicated 
that the AvrBs2 protein is sufficient for eliciting the defense response 
and provides evidence that this protein is delivered directly to the host 
via the Hrp type III secretion machinery. The authors using a recently 
developed anti-Av]:Bs2 antisera, were able to detect the presence of AvrBs2 
in culture filtrates of Xcv. Further, the authors in collaboration with 
Bob Stall and Jerry Minsavage examined 20 Xcv field isolates that apparently 
had lost avrBs2 activity. The anal, of said mutations showed that all 
mutants were compromised in both avirulence and virulence as they grew to 
a lesser extent, even on lines of pepper that did not contain the Bs2 
gene. Finally, the authors employed a chromosome walking strategy 
to clone the Bs2 disease resistance 

gene from pepper. A single YAC clone was identified 
that contained the Bs2 locus. The cloning of Bs2 
disease resistance gene now allows the authors 
to test the hypothesis that the transfer of a disease 
resistance gene from pepper will work in tomato to 
control this important disease. 
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LA English 

AB' A review. Plant disease resistance 

(R) genes are introduced into high yielding crop varieties to improve 

resistance to agronomically important pathogens. The R 

gene-encoded proteins are recognitionally specific, interacting 

directly or indirectly with corresponding pathogen avirulence (avr) 

determinants, and are therefore under strong diversifying selection 

pressure to evolve new recognition capabilities. Genetic analyses in 

different plant species have also revealed more broadly 

recruited resistance signalling genes that provide further 

targets for manipulation in crop improvement strategies. Understanding 

the processes that regulate both plant-pathogen recognition and 

the induction of appropriate defences should provide fresh perspectives in 

combating plant disease. Many recent studies have 

utilized the model plant, Arabidopsis thaliana. Here, 

mutational screens have identified genes that are required for R 

gene function and for restriction of pathogen growth in compatible 

plant-pathogen interactions. Genetic analyses of these 

plant mutants suggest that while signalling pathways are 

conditioned by particular R protein structural types they are also 

influenced by pathogen lifestyle. Two Arabidopsis defense signalling 

genes, EDSl and PAD4 , are required for the accumulation of salicylic acid, 

a phenolic mol. required for systemic immunity. The cloning, 

mol . and biochem. characterization of these components suggests processes 

that may be important in their disease resistance 

signalling roles, 
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AB A review. The cloning of major resistance 

genes has led to a better understanding of the mol. biol.. of the steps for 

induction of resistance, yet much remains to be discovered about 

the downstream genes that collectively confer resistance, i.e. 

the defense response (DR} genes. The pathways contributing to 

resistance in rice have been dissected by identifying a collection 

of mutants with deletions or other structural rearrangements in DR genes. 

The collection of rice mutants has been screened for many characters, 

including increased susceptibility or resistance to Magnaporthe 

grisea and Xanthomonas oryzae pv. oryzae. A collection of enhanced 

sequence tags ( ESTs } and putative DR genes has been established to 

facilitate detection of mutants with deletions in DR genes. Arrays of DR 

genes will be used to create gene expression profiles of 

interesting mutants. Successful application of the mutant screen will 

have broad utility in identifying candidate genes involved in 

disease response and other metabolic pathways. 

RE.CNT 41 THERE ARE 41 CITED REFERENCES AVAILABLE FOR THIS RECORD 

ALL CITATIONS AVAILABLE IN THE RE FORMAT 

L5 ANSWER 28 OF 125 CAPLUS COPYRIGHT 2004 ACS on STN 
AN 2003:251696 CAPLUS 
DN 139:31290 

TI Plant disease resistance genes: recent 
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AB A review. Plant disease resistance 

genes (R genes) encode proteins that detect pathogens. R genes have been 
used in resistance breeding programs for decades, with varying 
degrees of success. Recent mol. research on R proteins and downstream 
signal transduction networks has provided exciting insights, which will 
enhance the use of R genes for disease control. Definition of 
conserved structural motifs in R proteins has facilitated the 
cloning of useful R genes, including several that are functional 



in multiple crop species and/or provide resistance to a 
relatively wide range of pathogens. Numerous signal transduction 
components in the defense network have been defined, and several are being 
exploited as switches by which resistance can be activated 

against diverse pathogens. 
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AB A review. Methods of cloning disease 

resistance genes from plants and the known classes, structural 
features and functions of disease resistance genes are 
described. The possible mol . mechanism of disease 
resistance gene evolution is discussed. 
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organization, function and evolution 
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AB . A review. Remarkable progress is achieved now in comprehension 

of mechanisms that determine functioning of genes responsible for plants' 
phytopathogenic resistance (genes R) . Cloning of 

great number of Monocotyledones and Dicotyledones resistance genes 

show that most of proteins coded by these genes have conserved amino-acid 

motifs, which show high homol . to amino-acid motifs of proteins with 

well -designated function. Common structures for most proteins produced by 

genes R include nucleotide-bihding site (NBS), leucine-rich repeat (LRR), 

site containing homol. with the cytoplasmic domains of the Drosophila Toll 

protein and the mammalian interleukin-1 receptor (TIR) , coiled-coil 

structure (CC) , transmembrane domain (TM), and serine/ threonine protein 

kinase domain (PK). They are combined within the basic classes of 

resistance genes proteins as follows: TIR-NBS-LRR, CC-NBS-LLRR, 

NBS-LRR, PK, TM-CC, LRR-TM, LRR-TM-PK. The domains of proteins produced 

by plant resistance genes cause specific recognition 

of avirulence genes products and activate a signaling cascade, which gives 

rise to resistance reaction. Some classes of plant 

resistance genes probably have the same evolutionary origin as the 

genes that control the innate immunity of ancient animals. The evolution 

of plant R genes proceeds primarily by duplication and equal or 

unequal meiotic re- combination. The research on genes R function is a 

matter of considerable practical interest for construction of 

plant genotypes resistant against harmful organisms. The progress 

in comprehension of mechanisms responsible for specificity of avirulence 

determinants in phytopathogenic organisms recognition makes possible the 

creation of artificial resistance genes, 
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AB A review. The resistance genes Rpgl-b in soybean and 

RPMl in Arabidopsis recognize the same bacterial avirulence protein 



(AvrB) . Recent map-based cloning of Rpgl-b has provided the 
first opportunity to compare functionally analogous R genes in distantly 
related species. Rpgl-b and RPMl are not orthologs. Rather, these genes 
descended from distinct evolutionary lineages in which recognition of AvrB 
has probably evolved independently. This result, together with new 
insights into RPMl-mediated recognition of AvrB, provides an exciting 
opportunity to reconsider classical views on the evolution of pathogen 
recognition specificity. 
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AB A review. With the development of mol. biol. and its widely 
application in plant pathol., about 40 plant 
disease resistance genes were cloned 

subsequently. Research of the function and structure of plant R 
gene would benefit to understand of the plant - parasite 
interaction and formulated effective measure to control the plant 
disease. This paper summarized the strategy of cloning, 
structure and function, mol. mechanism of those plant 
disease resistance genes. The plant mol. 
breeding of genetic transformation of plant disease 
resistance gene was also discussed. 
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TI Novel approaches for genetic resistance to bacterial pathogens 

in flower crops 
AU Kuehnle, A. R. ; Chen, F. C; Sugii, N. 

CS Department of Horticulture, University of Hawaii, Honolulu, HI 96822, USA. 
SO HortScience, (1995) Vol. 30, No. 3, pp. 456-461. 69 ref. 
Price: Conference paper; Journal article . 

Meeting Info.: Classical and molecular approaches to breeding 
horticultural plants for disease resistance. Proceedings of the Colloquium 
held at the 91st ASHS Annual Meeting, Corvallis, Oregon, 8 August 1994. 
ISSN: 0018-5345 

DT Journal 
LA English 

ED Entered STN: 19951020 

Last Updated on STN: 19951020 

AB Examples given in this review on engineered resistance 
to bacteria include cloning resistance genes from 
plants via molecular techniques and studies using non-plant 
antibacterial genes. Current research on the control of bacterial blight 
(Xanthomonas campestris pv. dief f enbachiae ) in Anthurium and prospects for 
future developments are covered in some detail. Current control measures 
for bacterial blight included strict sanitation and in some cases 
antibiotic treatments. Attempts to transfer systemic resistance 
from A. antioquiense to the cultivated A. andreanum produced resistant Fl 
hybrids. Backcrossing to A. andreanum to produce cultivated varieties with 
horticulturally desirable characteristics takes many years because it is a 
perennial crop, with a long juvenile stage (2 to 3 years} and slow seed 
maturation (6 months). As the genetics of the available resistance 
was not properly understood, resistant cultivars which were released soon 
became susceptible to blight. Two cultivars, Rudolph and UH1060, were 
transformed with vectors containing antibacterial genes and synthetic 
derivatives from Hyalophora cecropia and bacteriophages. Regenerated 
plants showed a delay in disease symptom development compared 
with non-transformed controls. 
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AB This review examines several biotechnological approaches to 

transferring pathogen resistance genes into target crops. These 

include shotgun cloning, cloning by transposon 

tagging, T-DNA insertional mutagenesis, RFLPs, chromosome walking and 
cloning of genes encoding receptors for race-specific elicitors. 
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Publisher: EDP Sciences. Les Ulis 
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AB This review briefly summarises recently generated knowledge 
about ralo powdery mildew (Erysiphe graminis f.sp. hordei) 
resistance in barley. Barley mlo resistance has remained 
highly effective since commercial spring barley varieties with the 
resistance were first released in 197 9. Currently, this 
resistance is the most used resistance in spring barley 



grown throughout Europe. Barley mlo resistance confers nearly 

total resistance against fungal penetration attempts. However, 

the efficiency of the resistance depends on several factors 

including epidermal cell type, host genetic background, environmental 

conditions and fungal genotype. Recently, the barley Mlo-gene 

has been cloned, but the exact function of the gene is 

not known. The Mlo-gene most likely regulates several mechanisms 

involved in penetration resistance against powdery mildew, and 

mlo mutations cause disfunction of the wild type Mlo-protein leading to 

increased resistance, the resistance mechanisms 

involved probably include earlier deposition and increased size of the 
host papilla response, callose deposition, production of phenolic 
compounds and cell wall strengthening by cross binding. 
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Republic . 
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Price: Conference paper; Journal article . 
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DT Journal 
LA English 

ED Entered STN: 19991012 
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AB This review focuses on the classification and mode of action of 
cloned disease resistance genes. Sections 

covered are: classification of resistance genes; R protein 
motifs and their function; and R gene families and evolution, 
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TI Plant disease resistance genes: interactions 

with pathogens and their improved utilization to control plant 

diseases 

AU Keen, N. T.; Bent, Andrew; Staskawicz, Brian 

CS Dep. Plant Pathol., Univ. California, Riverside, CA, 92521, USA 
SO Biotechnol. Plant Dis. Control (1993), 65-88. Editor(s): Chet, 

Ilan. Publisher: Wiley-Liss, New York, N. Y. 

CODEN: 58XPA9 
DT Conference; General Review 
LA English 

AB A review with 97 refs. Topics discussed include: 
characteristics of disease resistance and 
disease resistance genes, how pathogens interact with 
plants carrying defined disease resistance genes, how 
plant disease resistance genes work, current 
status of disease and pest control using disease 
resistance genes, improved disease control with 
cloned disease resistance genes, prospects for 
cloning disease resistance genes, and 

modification of the recognitional specificity of cloned 
disease resistance genes . 
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TI Transgenic plants resistant to diseases by the detoxification of toxins 

AU Yoneyama, Katsuyoshi; Anzai/ Hiroyuki 

CS Fac. Agric, Mei j i Univ., Kawasaki, 214, Japan 

SO Biotechnol. Plant Dis. Control (1993), 115-37. Editor (s): Chet, 

Ilan. Publisher: Wiley-Liss, New York, N. Y. 

CODEN: 58XPA9 
DT Conference; General Review 
LA English 

AB A review with 52 refs. Topics discussed include: pathogenicity 
and toxigenicity in plant, pathogens, pathogenic toxins by 
wildfire bacteria, cloning and anal, of tabtoxin 
resistance genes, introduction of the TTR gene into 
plants, and resistance to wildfire disease in 
transgenic plants. 
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TI Emerging strategies for enhancing crop resistance to microbial 
pathogens 

AU Lamb, C. J.; Rvals, J. A.; Ward, E. R.; Dixon, R. A. 

CS Plant Bread. Lab., Salk Inst. Biol. Sci . , La Jolla, CA, 9203F, USA 

SO Current Plant Science and Biotechnology in Agriculture (1993), 

15 { Biotechnology in Agriculture), 45-60 
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DT Journal; General Review 
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AB A review with no refs. There are marked differences in the 
pattern of host gene expression in incompatible plant 

rmicrobial pathogen interactions compared with compatible interactions 

that are associated with the elaboration of inducible defenses. Constitutive 

expression of genes encoding a chitinase or a r ibosome-inacti vating 

protein in transgenic plants confers partial protection against fungal 

attack, and a large repertoire of such antimicrobial genes has been 

identified for further manipulation. In addition, strategies have emerged 

for the manipulation of multigenic defenses, such as lignin deposition and 

synthesis of phytoalexin antibiotics by overexpression of genes encoding 

rate-determining steps, modification of transcription factors or other 

regulatory genes, and engineering production of novel phytoalexins by 

interspecies transfer of biosynthetic genes. The imminent cloning 

of disease resistance genes, further mol . dissection 

of stress signal perception and transduction mechanisms, and 

identification of genes that affect symptom development should provide 

attractive opportunities for enhancing crop protection. Combinatorial 

integration of these novel strategies into ongoing breeding programs 

should make an important contribution to effective, durable field 

resistance . 
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AB A review with 22 refs., including the authors' own- works. 

Avirulence genes and their products of C. fulvum were isolated and 

characterized. Avirulence genes which encode race-specific elicitors 

interact with the products of complementary resistance genes in 

the host plant, resulting in hypersensitive and other defense 

responses. Avirulence gene avr9 of C. fulvum is the 1st fungal 

avirulence gene that has been cloned. Regulation of 

this gene was studied in vitro and in planta. In vitro, the 

gene is induced under low N conditions, and in planta it is highly 

expressed around the vascular tissue. Avirulent races carrying the avr9 

gene become virulent on Cf9 genotypes of tomato, after disruption 

of avr9. Application for engineering disease-resistant crop 

plants, is discussed. 
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PB Cell Press 

DT Journal; General Review 
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AB A review with 31 refs. The long-awaited cloning of a 
handful of plant disease resistance (R) 

genes foreshadows rapid development in understanding key mol. components 
of plant-pathogen interactions. The 4 newly described R genes 
are RPS2 from Arabidopsis (resistance to Pseudomonas syringae 
expressing avrRpt2), N from tobacco (resistance to tobacco 
mosaic virus), Cf-9 from tomato (resistance to the leaf fungal 
pathogen Cladosporium fulvum carrying avr9), and L6 from flax ( 
resistance to the corresponding leaf rust fungal race). The 
structures and a speculative model for mechanism of action of these new 
LRR-containing proteins and of Pto-or Fen-like kinases is discussed. 
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AB A review with 57 refs. The recent cloning of several 
resistance genes from diverse plant species, in 

combination with various tech. advances, has provided new opportunities 

for accessing the great diversity of disease resistance 

genes in crop plants. Many resistance genes probably belong to 

clusters of large multigene families encoding receptor-like proteins that 

have evolved to have different specificities. The isolation of genes from 

crop species is being facilitated by continuing tech. improvements to 

methods for the saturation of markers within genomic regions containing 

resistance genes, for the cloning and characterization 

of large genomic fragments, and for efficient complementation. The 

primary, limitation to cloning resistance genes with 

known specificities will be the genetic definition of the targeted 

gene . 

L5 ANSWER 105 OF 125 CAPLUS COPYRIGHT 2004 ACS on STN 

AN 1995:545086 CAPLUS 
DN 123:134035 
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AU Staskawicz, Brian J.; Ausubel, Frederick M.; Baker, Barbara J.; Ellis, 

Jeffrey G.; Jones, Jonathan D. G. 
CS Dep. Plant Biol., Univ. California, Berkeley, CA, 94720, USA 
SO Science (Washington, D. C.) (1995), 268(5211), 661-7 
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PB American Association for the Advancement of Science 
DT Journal; General Review 
LA English 

AB A review, with 64 refs. Plant breeders have used 
disease resistance genes (R genes) to control 
plant disease since the turn of the century. Mol . 

cloning of R genes that enable plants to resist a diverse range of 
pathogens has revealed that the proteins encoded by these genes have 
several features in common. These findings suggest that plants may have 
evolved common signal transduction mechanisms for the expression of 
resistance to a wide range of unrelated pathogens. 

Characterization of the mol. signals involved in pathogen recognition and 
of the mol. events that specify the expression of resistance may 
lead to novel strategies for plant disease control, 
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TI Isolation and cloning of plant disease 

resistance genes 
AU Young, Nevin Dale 

CS Department Plant Pathology, University Minnesota, St. Paul, MN, 55108, USA 
SO Mol. Methods Plant Pathol. (1995), 221-34.. Editor(s): Singh, 
Rudra P.; Singh, Uma S. Publisher: Lewis, Boca Raton, Fla. 

CODEN: 61MJAY 
DT Conference; General Review 
LA English 

AB A review with 91 refs. 
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TI Plant disease resistance genes: unraveling 

how they work 
AU Hammond-Kosack, Kim E.; Jones, Jonathan D. G. 

CS Sainsbury Laboratory, John Innes Centre, Norwich, NR4 6NL, UK 
■ SO Canadian Journal of Botany (1995), 73(Suppl. 1, Sect. A-D, Fifth 

International Mycological Congress, Sect. A-D, 1994), S495-S505 

CODEN: CJBOAW; ISSN: 0008-4026 
PB National Research Council of Canada 
DT Journal; General Review 
LA English 

AB A review with 76 refs. Resistance (R) genes confer on 

a plant the ability to defend itself following microbial attack. 

Each R gene exhibits an extreme specificity of action and is 

only effective against a microbe that has the corresponding functional 



avirulence (Avr) gene. This article reviews the strategies and 
exptl. approaches deployed to understand the mol . events underlying the 
specificity of action of various tomato Cf resistance genes that 
results in incompatibility to the fungal pathogen Cladosporium fulvum. 
Topics covered include the clustering of Cf genes, the biol. of 
Cf-dependent incompatibility, the map-based and transposon tagging 
approaches used to clone the Cf-2 and Cf-9 genes, resp. , 
identification by mutagenesis of other plant loci required for 
full Cf-9 mediated resistance, the expression of a functional 
Avr9 gene in planta and its lethal consequences to Cf-9 containing 
plants, the physiol. and mol. host responses to C. fulvum and AVR elicitor 
challenges and some genetic approaches to ascertain the crucial components 
of the defense response. 
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Engl ish 

A review and discussion with 30 refs. On the basis of an 

extensive screening of seeds from various plant species, several 
different antimicrobial peptides have been isolated and characterized. 
They were all typified by having a broad antifungal activity spectrum, a 
relatively low mol. weight {3-14 kD), a high cysteine content and a high 
isoelec. point (pi > 10). With respect to their amino acid sequence, 
these peptides can be classified into six structural classes. Synergistic 
enhancement (up to 73-fold} of antimicrobial activity was demonstrated in 
some combinations of peptides belonging to different classes. CDNA 
clones corresponding to different antifungal peptides were 
isolated and used to transform tobacco plants. Exts. of these transgenic 
plants showed higher (up to 16-fold) antifungal activity than 
untransformed control plants. Such antimicrobial peptides may find 
applications in mol. breeding of plants with increased disease 
resistance. 
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Molecular basis of resistance to disease in plants: 
Structure and function of plant disease 
resistance genes 
Lehmann, Przemyslaw 
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Journal; General Review 
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A review with 91 refs. Recent advances in our knowledge of 
plant defense mechanisms concern the isolation and 
characterization of resistance genes against bacterial, fungal 
and viral pathogens. Mol, cloning of those genes that enable 
plants to resist a diverse range of pathogens has revealed that the 
proteins encoded by these genes have several features in common. The 
possible regulation of these genes is discussed. 
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Plant disease resistance: progress in basic 
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A review with many refs. Major advances have occurred over the 

past 15 yr in understanding the mol. basis of factors determining plant 

resistance to pathogens. Several preformed structural and chemical 

factors have been proven to be important resistance factors 

unless pathogens overcome them. Progress has also occurred in 



understanding active disease defense in plants, collectively 

called the hypersensitive response (HR) . An important milestone was the 

cloning and characterization of avirulence genes from fungal, 

bacterial and viral pathogens that direct production of specific elicitors. 

These elicitors initiate the activation of plant defense 

response genes only in cultivars carrying the matching or complementary 

disease resistance genes. Several of these 

plant resistance genes have been cloned and 

most contain leucine-rich-repeat (LRR) domains that are required for their 
specificity. Recent data establish that the LRR domains convey 
specificity for elicitor recognition, but it is possible that other 
plant proteins function as primary receptors for pathogen 
elicitors. The occurrence of such receptors has been demonstrated in 
elicitor-binding studies, but few of them have been characterized. 
Nonetheless, the available data support the el i ci tor-receptor hypothesis 
stating that plants carrying a particular resistance 
gene have high-affinity receptors specific for the cognate 
elicitor. Despite these advances in our basic understanding of 
disease resistance in plants and the emergence of 
promising rationales for improved disease control, relatively 
little use has yet occurred in practical agriculture. It is likely, 
however, that several strategies now under development will have 
widespread significance on plant disease control in 
the next century. (c) 1999 Academic Press. 
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AB A review with 84 refs. Plants can utilize an array of biochem. 

mechanisms to protect themselves against the viral, bacterial, fungal, and 
nematode pathogens that assault them in the phylloplane and rhizosphere. 
The response by the plant to a potential pathogen can be 
envisioned in three phases: first, the pathogen is recognized by the 
plant, second, the appropriate signal is transmitted to the host 
transcriptional and translat ional machinery, and third, the synthesis 
and/or release of mols. that impede pathogen growth and development. The 
central hypothesis governing specificity in disease 
resistance is the gene-for-gene model as 

proposed by H. H. Flor in the 1940s, This model proposes that the 

interaction between a single plant resistance 

gene product with its complementary avirulence gene 

product governs the outcome of the interaction and that the dominant 
alleles mediate incompatibility (resistance). In 1984, the 
first pathogen avirulence gene was cloned, providing 
mol . evidence to support the gene-for-gene model. 

Nearly a decade later, using genetic and mol. analyses, the first 

complementary plant: resistance genes were 

cloned. Sequence data of these resistance genes has 

revealed a surprising conservation of sequence among the angiosperms, 
regardless of the host or pathogen taxonomic classification, suggesting 
conservation among plants in not only the recognition, but also the 
subsequent signaling mechanisms that lead to resistance. 

Indeed, several genes involved in signaling of pathogen defense responses 

have been shown to function in resistance to multiple pathogens. 

In addition, genes involved in the synthesis of antimicrobial factors have 

been able to provide enhanced resistance in heterologous 

systems, consistent with the hypothesis that the basic mechanism(s) by 

which pathogen ingress is arrested is conserved, to a large part, among 

plant species. 
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AB A review with 4 9 refs. As the development of mol. biol. and 
relative techniques, the mol. mechanism of the interaction of 
plant and its pathogen is becoming more and more clear. After 
briefly introducing the subject of Hypersensitive Response (HR) and 
Systemic Acquired Resistance (SAR), this review 
provides an overview of the progress in plant disease 
resistant gene cloning, including the strategy of 
transposon tagging, map-based cloning etc. Also provides an 
overview of the conserved structural components that are predicted in the 
proteins encoded by plant disease resistant 
gene. The engineering of plant disease 
resistant gene is also discussed in this review. 
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AB A review with many refs. Plants lack immune systems of the 

types known in animals, but nevertheless are resistant to most potential 

pathogens. Like in animals, resistance is based on an active 

response of the plant to pathogen attack. Activated defense 

responses most often culminate in the so-called hypersensitive response in 

which cells exposed to the pathogen undergo rapid cell death and prevent 

further invasion. Also similar to animals, this reaction depends 

primarily on recognition of the invading pathogen. Disease 

resistance genes play a pivotal role in the recognition process. 

Several resistance genes have been cloned, and current 

evidence suggests that their products phys . interact with the products of 
microbial avirulence genes, named specific elicitors. In addition to these 
highly specific recognition phenomena, based on matching genes in 
plant and pathogen, plants also have exquisitely sensitive 
perception systems for so-called general elicitors, i,.e. substances 
characteristic of whole groups of micro-organisms, such as microbial 
glycopeptides , cell wall fragments, and sterols. The substances 
recognized occur not only in pathogens, but also in saprophytes and even 
in symbiotic microorganisms, Chemoperception of these substances may 
trigger only some reactions associated with defense responses, thus providing 
an early warning for the presence of a foreign organism, or contribute 
substantially to reactions associated with the hypersensitive response, 
depending on plant species and developmental stage. 

Transduction of microbial signals in plants has been extensively studied 
after treatment with general elicitors. It remains an open question, 
however, how the signals generated by the interaction between avirulence 
gene products and resistance gene products are 

related to those generated by the perception of general elicitors. 
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AB A review with 17 refs. An understanding of « natural 

defense » mol, mechanisms will help to increase their effectiveness 
Plant resistance mechanisms against attacks by 

pathogenic agents use both preventive systems and also systems which are 

triggered by an attack. Genetically-acquired resistance (until 

now empirically selected) is often the expression of specific genes, the 

result of gene-for-gene interaction between a virulent 

genes of the pathogen (first successful cloning in 1985) and 

resistance genes of the plant (first successful 



cloning in 1993) . These discoveries pave the way to faster and 
better-targeted varietal selection of plants by identifying useful genes 
and using genetic engineering methods to introduce thera at an earlier 
stage in the plant development process. There are a number of 
different types of defense reactions (hypersensitivity being the most 
common) . Some of these reactions are triggered by the secretion of 
elicitor substances, several of which have been identified. It is 
therefore known that plants secrete pathogen-related proteins and 
antibiotics, phytoalexins (of which there are around 300 known examples). 
The application of an elicitor substance triggers the natural defense 
mechanism known as systemic acquired resistance (SAR) . This 
mechanism causes the plant to produce messenger substances, in 
particular salicylic acid and jasmonic acid. These discoveries help to 
explain the activity of certain previously-known compds . (phytoalexins, 
salicylic acid, fosetyl-Al, ethylene, etc.). They also make it possible 
to envisage the protection of plants using natural defense stimulators 
(NDS), i.e. substances which stimulate the natural defense mechanism, or 
even by integrating genes which are coded to produce these substances, 
into the plant's genome. However, further study and certain 
precautions are required. 
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AB A review with 34 refs. In the last ten years, twenty-two 
resistance genes have been cloned from nine kinds of 
plants by either map-based cloning or transposon tagging 

successfully. The proteins encoded by these resistance genes 

usually contain one or more following conserved domains, such as LRR, STK, 

NBS, LZs, TIR and so on, and probably mediate the signal recognition, 

production, and transmission during expression of plant 

disease resistance. 
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